The paragraphs presented above incorporate changes as indicated by the marked-up versions 
below. 



Page 18, line 6: 

In preferred embodiments, R5 is a hydrogen, or a halog e ntat e d halogenated lower alkyl. 
Page 18, line 9: 

In preferred embodiments, Rgi and Rg2 ? independently, represent lower alkyls, such as 
methyl, ethyl, propyl, isopropyl, tert-butyl or the lifer like ; 

The present invention provides methods and compositions for modification and 
regulation of GLP 1 metabolism, glucose and lipid metabolism, generally to reduce insulin 
resistance, hyperglycemia, hyperinsulinemia, obesity, hyperlipidemia, hyperlipoprotein-emia 
(such as chylomicrons, VLDL and LDL), and to regulate body fat and more generally lipid 
stores, and, more generally, for the improvement of metabolism disorders, especially those 
associated with diabetes, obesity and/or atherosclerosis. The compositions described herein are 
high-affinity boronyl and non-boronyl peptidomimetic inhibitors of DPIV. 

In the claims: 

For the convenience of the Examiner, all claims being examined, whether or not 
amended, are presented below. Please cancel claim 15 without prejudice. 



1 . (Amended) A method for modifying, in an animal, metabolism of glucagon-like peptide 1 
(GLP-1), comprising administering to the animal a composition including one or more inhibitors 
of a dipeptidylpeptidase which inactivates GLP-1, wherein the inhibitor is represented by 
Formula I: 




Ri R 



3 (I) 



wherein 

A represents a 4-8 membered heterocycle including the N and a Ca carbon; 
Z represents C or N; 

W represents -CENNR5, a functional group which reacts with an active site residue of the 
targeted protease, or 



Rl represents a C-terminally linked amino acid residue or amino acid analog, or a C- terminally 
linked peptide or peptide analog, or an amino-protecting group, or 



R2 is absent or represents one or more substitutions to the ring A, each of which can 

independently be a halogen, a lower alkyl, a lower alkenyl, a lower alkynyl, a carbonyl, a 
thiocarbonyl, an amino, an acylamino, an amido, a cyano, a nitro, an azido, a sulfate, a 
sulfonate, a sulfonamido, -(CH2) m -R7> -(CH2) m -OH, -(CH2) m -0-lower alkyl, - 

(CH 2 ) m -0-lower alkenyl, -(CH 2 ) n -0-(CH 2 ) m -R7, -(CH 2 ) m -SH, -(CH 2 ) m -S-lower 

alkyl, -(CH 2 ) m -S-lower alkenyl, or -(CH2) n -S-(CH2) m -R7 ; 

if Z is N, R3 represents hydrogen, if Z is C, R3 represents hydrogen or a halogen, a lower alkyl, 

a lower alkenyl, a lower alkynyl, a carbonyl, a thiocarbonyl, an amino, an acylamino, an 
amido, a cyano, a nitro, an azido, a sulfate, a sulfonate, a sulfonamido, -(CH2) m -R7» - 
(CH2WOH, -(CH 2 ) m -0-lower alkyl, -(CH 2 ) m -0-lower alkenyl, -(CH 2 ) n -0-(CH2) m - 
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R 7 , -(CH 2 ) m -SH, -(CH 2 ) m -S-lower alkyl, -(CH 2 ) m -S-lower alkenyl, or -(CH 2 ) n -S- 
(CH 2 ) m -R 7 ; 

R5 represents a hydrogen, an alkyl, an alkenyl, an alkynyl, -C(Xi)(X 2 )X3, -(CH 2 ) m -R7, - 
(CH 2 ) n -OH, -(CH 2 ) n -0-alkyl, -(CH 2 ) n -0-alkenyl, -(CH 2 ) n -0-alkynyl, -(CH 2 ) n -0- 
(CH 2 ) m -R 7 , -(CH 2 ) n -SH, -(CH 2 ) n -S-alkyl, -(CH 2 ) n -S-alkenyl, -(CH 2 )„-S-alkynyl, - 
(CH 2 )„-S-(CH 2 ) m -R 7 , -C(0)C(0)NH 2 , or -C(0)C(0)OR' 7 ; 

R5 represents hydrogen, a halogen, an alkyl, an alkenyl, an alkynyl, an aryl, -(CH 2 ) m -R 7 , - 

(CH 2 ) m -OH, -(CH 2 ) m -0-alkyl, -(CH 2 ) m -0-alkenyl, -(CH 2 ) m -0-alkynyl, -(CH 2 ) m -0- 
(CH 2 ) m -R 7 , -(CH 2 ) m -SH, -(CH 2 ) m -S-alkyl, -(CH^-S-alkenyl, -(CH 2 ) m -S-alkynyl, 
oi-(CH 2 ) m -S-(CH 2 ) m -R 7 , 

ft /** NH2 O 

-(CH 2 ) m -N x _(CH 2 )nrCi-N N -(CH 2 ) n -NH 2 -£-NH 2 _( C H 2 )„-0-0-R 7 

» R 9 ' R 9 ' 

0 0 o o 

— (CH 2 ) n 4!;-aIkyl , — (CH 2 )n-^-alkenyl, — (CH 2 ) n -C-alkynyl , or — (CH^n-CHCH^nT-RT 

R7 represents, for each occurrence, a substituted or unsubstituted aryl, aralkyl, cycloalkyl, 

cycloalkenyl, or heterocycle; 
R*7 represents, for each occurrence, hydrogen, or a substituted or unsubstituted alkyl, alkenyl, 

aryl, aralkyl, cycloalkyl, cycloalkenyl or heterocyclyl; 
and R9 each independently represent hydrogen, alkyl, alkenyl, -(CH2) m -R7, -C(=0)-alkyl, - 

C(=0)-alkenyl, -C(=0)-alkynyl, or -C(=0)-(CH 2 ) m -R7 5 

or Rg and R9 taken together with the N atom to which they are attached complete a heterocyclic 

ring having from 4 to 8 atoms in the ring structure; 
R50 represents O or S; 

R5I represents N3, SH, NH2, NO2 or OR'7; 

R52 represents hydrogen, a lower alkyl, an amine, OR'7, or a pharmaceutical^ acceptable salt, 

or R51 and R52 taken together with the phosphorous atom to which they are attached 

complete a heterocyclic ring having from 5 to 8 atoms in the ring structure; 
X\ represents a halogen; 



X2 and X3 each represent a hydrogen or a halogen; 

m is zero or an integer in the range of 1 to 8; and n is an integer in the range of 1 to 8. 

2. (Amended) A method for modifying glucose metabolism of an animal, comprising 
administering to the animal a composition including one or more protease inhibitors which 
inhibit DPIV-mediated proteolysis, wherein the inhibitor is represented by Formula I. 

3. (Amended) A method for modifying glucose metabolism of an animal, comprising 
administering to the animal a composition including one or more protease inhibitors which 
inhibit the proteolysis of glucagon-like peptide 1 (GLP-1) and accordingly increase the plasma 
half-life of GLP-1, wherein the inhibitor is represented by Formula L 

4. (Amended) A method for treating Type II diabetes, comprising administering to an 
animal a composition including one or more inhibitors of dipeptidylpeptidase IV (DPIV) 
represented by Formula I. 

5. (Amended) The method of claim 1, wherein the dipeptidylpeptidase is DPIV. 

6. (Amended) The method of claim 3, wherein the protease inhibitor is an inhibitor of 
DPIV. 

7. (Amended) The method of claim 2 or 3, wherein administering the inhibitor reduces one 
or more of insulin resistance, glucose intolerance, hyperglycemia, hyperinsulinemia, obesity, 
hyperlipidemia, or hyperlipoproteinemia. 

8. (Amended) The method of claim 1 , 2, 3 or 4, wherein the inhibitor has an EC50 for 
modification of glucose metabolism which is at least one order of magnitude less than its EC50 
for immunosuppression. 

9. (Amended) The method of claim 1 , 2, 3 or 4, wherein the inhibitor has an EC50 for 
inhibition of glucose intolerance in the nanomolar or less range 



10. (Amended) The method of claim 8, wherein the inhibitor has an EC50 for 
immunosuppression in the \iM or greater range. 



a 




1 1 . (Amended) The method of claim 4, 5 or 6, wherein the inhibitor has a Ki for DPIV 
inhibition of 1 .0 nM or less. 

12. (Amended) The method of claim 1, 2, 3 or 4, wherein the inhibitor is peptidomimetic of a 
peptide selected from Pro-Pro, Ala-Pro, and (D)-Ala-(L)-Ala. 



13. (Amended) The method of claim 1, 2, 3 or 4, wherein the inhibitor has a molecular 
weight less than 7500 amu. 



14. (Amended) The method of claim 1, 2, 3 or 4, wherein the inhibitor is administered orally. 



0£ 



16. (Amended) The method of claim 1, 2, 3, or 4, wherein 
W represents -CH=NR5, 



O 0 y Rso O 

Hhc • ys, ■ w; • v-H- 

O Y 2 R 5 i ^ 5 

R5 represents H, an alkyl, an alkenyl, an alkynyl, -C(Xi)(X 2 )X3, -(CH 2 )m-R7, -(CH2)n-OH, - 
(CH 2 )n-0-alkyl, -(CH 2 )n-0-alkenyl, -(CH 2 )n-0-alkynyl, -(CH 2 )n-0-(CH 2 )m-R 7 , - 
(CH 2 )n-SH, -(CH 2 )n-S-alkyl, -(CH 2 )n-S-alkenyl, -(CH 2 )n-S-alkynyl, -(CH 2 )n-S- 
(CH 2 )m-R 7 , -C(0)C(0)NH 2 , or -C(0)C(0)OR' 7 ; 

R7 represents, for each occurrence, a substituted or unsubstituted aryl, aralkyl, cycloalkyl, 

cycloalkenyl or heterocyclyl; 
R'7 represents, for each occurrence, hydrogen, or a substituted or unsubstituted alkyl, alkenyl, 

aryl, aralkyl, cycloalkyl, cycloalkenyl, or heterocycle; Y\ and Y 2 can independently or 

together be OH, or a group capable of being hydrolyzed to a hydroxyl group, including 
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cyclic derivatives where and Y2 are connected via a ring having from 5 to 8 atoms in 

the ring structure; 
R50 represents O or S; 
R5I represents N3, SH 5 NH2, NO2 or OR'7; 

R52 represents hydrogen, a lower alkyl, an amine, OR'7, or a pharmaceutical^ acceptable salt, 

or R51 and R52 taken together with the phosphorous atom to which they are attached 

complete a heterocyclic ring having from 5 to 8 atoms in the ring structure; 
X\ represents a halogen; 

X2 and X3 each represent a hydrogen or a halogen; 

m is zero or an integer in the range of 1 to 8; and 
n is an integer in the range of 1 to 8. 

17. (Amended) The method of claim 16, wherein the ring A is represented by the formula: 




wherein n is an integer of 1 or 2. 



0 



B 



or 




1 8. The method of claim 1 6, wherein W represents 



19. The method of claim 16, wherein Ri represents 




R. 



'38 



o 



R36 is a small hydrophobic group and R38 is hydrogen, or, R 36 and R38 together form a 4-7 
membered heterocycle including the N and the Cot carbon, as defined for A above; and 

R40 represents a C-terminally linked amino acid residue or amino acid analog, or a C- 
terminally linked peptide or peptide analog, or an amino-protecting group. 

20. (Amended) The method of claim 16, wherein R2 is absent, or represents a small 
hydrophobic group. 

21 . (Amended) The method of claim 16, wherein R3 is a hydrogen, or a small hydrophobic 
group. 

22. (Amended) The method of claim 16, wherein R5 is a hydrogen, or a halogenated lower 
alkyl. 

23. (Amended) The method of claim 16, wherein Xi is a fluorine, and X2 and X3, if halogens, 
are fluorine. 

24. (Amended) The method of claim 16, wherein the inhibitor is represented by the general 
formula: 




wherein 

R\ represents a C-terminally linked amino acid residue or amino acid analog, or a C-terminally 
linked peptide or peptide analog, or an amino protecting group, or 
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R$ represents hydrogen, a halogen, an alkyl, an alkenyl, an alkynyl, an aryl, -(CH2) m -R7, - 

(CH 2 ) m -OH, -(CH 2 ) m -0-alkyl, -(CH 2 ) m -0-alkenyl, -(CH 2 )m-0-alkynyl, -(CH 2 ) m -0- 
(CH 2 ) m -R 7 , -(CH 2 ) m -SH, -(CH 2 ) m -S-alkyl, -(CH 2 ) m -S-alkenyl, -(CH 2 ) m -S-alkynyl, - 
(CH 2 ) m -S-(CH 2 ) m -R 7 , 

Z* 8 8 Z* 8 NH 2 O 

-(CH 2 ) m -N s _ (C H 2 )n-e-N N -(CH 2 ) n -NH 2 -(i-NH 2 _( C H 2 ) n -&-0-R7 

R 9 ' R 9 ' 

o o o o 

— (CH 2 ) n -J!:-alkyl , — (CH 2 ) n -^-alkenyl , — (CH 2 ) n -C-alkynyl , or — (CH^n-C-fCH^rfpR? 
R7 represents an aryl, a cycloalkyl, a cycloalkenyl, or a heterocycle; 

Rg and R9 each independently represent hydrogen, alkyl, alkenyl, -(CH2) m -R7, -C(=0)-alkyl, - 

C(=0)-alkenyl, -C(=0)- alkynyl, -C(=0)-(CH 2 ) m -R7, 

or Rg and R9 taken together with the N atom to which they are attached complete a heterocyclic 

ring having from 4 to 8 atoms in the ring structure; 
Rl \ and R\2 each independently represent hydrogen, a alkyl, or a pharmaceutical^ acceptable 

salt, or R\ \ and R12 taken together with the O-B-0 atoms to which they are attached 

complete a heterocyclic ring having from 5 to 8 atoms in the ring structure; 
m is zero or an integer in the range of 1 to 8; and n is an integer in the range of 1 to 8. 

25. (Amended) The method of claim 16, wherein the inhibitor is represented by the general 
formula 




wherein 

Rl represents a C-terminally linked amino acid residue or amino acid analog, or a C-terminally 
linked peptide or peptide analog, or an amino protecting group, or 

os Q 



Rg represents hydrogen, a halogen, an alkyl, an alkenyl, an alkynyl, an aryl, -(CH 2 ) m -R7, - 

(CH 2 ) m -OH, -(CH 2 ) m -0-alkyl, -(CH 2 ) m -0-alkenyl, -(CH2) m -0-alkynyl, -(CH 2 ) m -0- 
(CH 2 ) m -R 7 , -(CH 2 ) m -SH, -(CH 2 ) m -S-alkyl, -(CH 2 ) m -S-alkenyl, -(CH 2 ) m -S-alkynyl, - 

(CH 2 ) m -S-(CH 2 )m-R7, 

'** 8 /*" F 2 ft 

— (CH 2 ) m -N s — (CH 2 ) n -C-\ — (CH 2 )n-NH2-C-NH 2 — (CH 2 )n-C-0-R 7 

R 9 ' R9 ' 

? ° ? ft 

— (CH 2 )n-(i-alkyl , ~ (CH 2 )n-H:-alkenyl , — (CH 2 ) n -S-alkynyl , or — (CHz^-C-tCH^nj-R, 

R7 represents an aryl, a cycloalkyl, a cycloalkenyl, or a heterocycle; 

Rg and R9 each independently represent hydrogen, alkyl, alkenyl, -(CH2) m -R7, -C(=0)-alkyl, - 

C(=0)-alkenyl, -C(=0)-alkynyl, -C(=0)-(CH 2 ) m -R7, 

or Rg and R9 taken together with the N atom to which they are attached complete a heterocyclic 

ring having from 4 to 8 atoms in the ring structure; 
m is zero or an integer in the range of 1 to 8; and n is an integer in the range of 1 to 8. 

26. (Amended) The method of claim 16, wherein the inhibitor is represented by the general 
formula: 




wherein 

R\ represents a C-terminally linked amino acid residue or amino acid analog, or a C-terminally 
linked peptide or peptide analog, or an amino protecting group, or 
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Rg represents hydrogen, a halogen, an alkyl, an alkenyl, an alkynyl, an aryl, -(CH 2 ) m -R7, - 



(CH 2 ) m -OH, -(CH 2 ) m -0-alkyl, -(CH 2 ) m -0-alkenyl, -(CH 2 ) m -0-alkynyl, -(CH 2 ) m -0- 
(CH 2 ) m -R 7 , -(CH 2 ) m -SH, -(CH 2 ) m -S-alkyl, -(CH 2 ) m -S-alkenyl, -(CH 2 ) m -S-alkynyl, - 
(CH 2 ) m -S-(CH 2 ) m -R 7 , 



R7 represents an aryl, a cycloalkyl, a cycloalkenyl, or a heterocycle; 

Rg and R9 each independently represent hydrogen, alkyl, alkenyl, -(CH 2 ) m -R7, -C(-O)- 
alkyl, -C(=0)-alkenyl, -C(=0)-alkynyl, -C(=0)-(CH 2 ) m -R 7 , 

or Rg and R9 taken together with the N atom to which they are attached complete a 
heterocyclic ring having from 4 to 8 atoms in the ring structure; 

Xj, X 2 and X3 each represent a hydrogen or a halogen; 

m is zero or an integer in the range of 1 to 8; and n is an integer in the range of 1 to 8. 

27. (Amended) The method of claim 16, wherein the inhibitor is represented by the general 
formula: 



— (CH 2 ) m -N N 






O 



or 



O 
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wherein 

A represent a 4-8 membered heterocycle including an N and a Cot carbon; 



W represents, -CHNNR5, 

O O Y R 50 O 

O Y 2 R51 ^ 5 ; 

R2 is absent or represents one or more substitutions to the ring A, each of which can 

independently be a halogen, a lower alkyl, a lower alkenyl, a lower alkynyl, a carbonyl, a 
thiocarbonyl, an amino, an acylamino, an amido, a cyano, a nitro, an azido, a sulfate, a 
sulfonate, a sulfonamido, -(CH2) m -R7, "(CH2) m -OH, -(CH2) m -0-lower alkyl, - 
(CH 2 ) m -0-lower alkenyl, -(CH 2 )n-0-(CH 2 ) m -R7, -(CH 2 ) m -SH, -(CH 2 ) m -S-lower 
alkyl, -(CH 2 ) m -S-lower alkenyl, or -(CH2) n -S-(CH 2 ) m -R7 ; 
R3 represents a hydrogen or a halogen, a lower alkyl, a lower alkenyl, a lower alkynyl, a 

carbonyl, a thiocarbonyl, an amino, an acylamino, an amido, a cyano, a nitro, an azido, a 
sulfate, a sulfonate, a sulfonamido, -(CH2) m -R7, -(CH2) m -OH, -(CH2) m -0-lower alkyl, 
-(CH 2 ) m -0-lower alkenyl, -(CH 2 )n-0-(CH2) m -R 7 , -(CH 2 ) m -SH, -(CH 2 ) m -S-lower 
alkyl, -(CH2) m -S-lower alkenyl, or -(CH2) n -S-(CH 2 ) m -R7; 

R5 represents a hydrogen, an alkyl, an alkenyl, an alkynyl, -C(Xi)(X2)X3, -(CH2) m -R7, - 
(CH 2 ) n -OH, -(CH 2 ) n -0-alkyl, -(CH 2 ) n -0-alkenyl, -(CH 2 ) n -0-alkynyl, -(CH 2 ) n -0- 
(CH 2 ) m -R 7 , -(CH 2 ) n -SH, -(CH 2 ) n -S-alkyl, -(CH 2 ) n -S-alkenyl, -(CH 2 )n-S-alkynyl, - 
(CH 2 )n-S-(CH2) m -R7, -C(0)C(0)NH 2 , or -C(0)C(0)OR' 7 ; 

R7 represents, for each occurrence, a substituted or unsubstituted aryl, aralkyl, cycloalkyl, 
cycloalkenyl or heterocyclyl; 

R'7 represents, for each occurrence, hydrogen, or a substituted or unsubstituted alkyl, alkenyl, 
aryl, aralkyl, cycloalkyl, cycloalkenyl or heterocyclyl; 
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• 



R32 is a small hydrophobic group; 

R 30 represents a C-terminally linked amino acid residue or amino acid analog, or a C-terminally 
linked peptide or peptide analog, or an amino-protecting groupr or 



R 50 represents O or S; 

R 51 represents N3, SH, NH2, NO2 or OR'7; 

R 52 represents hydrogen, a lower alkyl, an amine, OR'7, or a pharmaceutical^ acceptable salt, or 
R 5I and R 52 taken together with the phosphorous atom to which they are attached 
complete a heterocyclic ring having from 5 to 8 atoms in the ring structure; 

X\ represents a halogen; 

X2 and X3 each represent a hydrogen or a halogen; 

m is zero or an integer in the range of 1 to 8; and 
n is an integer in the range of 1 to 8. 

28. (Amended) A method for modifying, in an animal, metabolism of glucagon-like peptide 1 
(GLP-1), comprising administering to the animal a composition including one or more inhibitors 
of a dipeptidylpeptidase which inactivates GLP-1,, wherein the inhibitor is represented by 
Formula II: 



wherein 

W represents a functional group which reacts with an active site residue of the targeted protease, 
selected from -CN, -CH^NRs, 





62 



(II) 
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O Y 2 R51 



'52 



or 




O 



R\ represents a C-terminally linked amino acid residue or amino acid analog, or a C- terminally 
linked peptide or peptide analog, or an amino-protecting group, or 



R3 represents hydrogen or a halogen, a lower alkyl, a lower alkenyl, a lower alkynyl, a carbonyl, 

a thiocarbonyl, an amino, an acylamino, an amido, a cyano, a nitro, an azido, a sulfate, a 
sulfonate, a sulfonamido, -(CH2) m -R7, -(CH2) m -OH, -(CH2) m -0-lower alkyl, - 
(CH 2 ) m -0-lower alkenyl, -(CH 2 )n-0-(CH 2 ) m -R7, -(CH 2 ) m -SH, -(CH 2 ) m -S-lower 
alkyl, -(CH 2 ) m -S-lower alkenyl, or -(CH 2 ) n -S-(CH 2 ) m -R 7 ; 

R5 represents H, an alkyl, an alkenyl, an alkynyl, -C(Xi)(X 2 )X3, -(CH 2 )m-R7, -(CH 2 )n-OH, - 
(CH 2 )n-0-alkyl, -(CH 2 )n-0-alkenyl, -(CH 2 )n-0-alkynyl, -(CH 2 )n-0-(CH 2 )m-R 7 , - 
(CH 2 )n-SH, -(CH 2 )n-S-alkyl, -(CH 2 )n-S-alkenyl, -(CH 2 )n-S-alkynyl, -(CH 2 )n-S- 
(CH 2 )m-R 7 , -C(0)C(0)NH 2 , or -C(0)C(0)OR' 7 ; 

Rg represents hydrogen, a halogen, an alkyl, an alkenyl, an alkynyl, an aryl, -(CH 2 ) m -R 7 , - 



(CH 2 ) m -OH, -(CH 2 ) m -0-alkyl, -(CH 2 ) m -0-alkenyl, -(CH^-O-alkynyl, -(CH 2 ) m -0- 
(CH 2 ) m -R 7 , -(CH 2 ) m -SH, -(CH 2 ) m -S-alkyl, -(CH 2 ) m -S-alkenyl, -(CH 2 ) m -S-alkynyl, 
or-(CH 2 ) m -S-(CH 2 ) m -R 7 ; 



R7 represents, for each occurrence, a substituted or unsubstituted aryl, aralkyl, cycloalkyl, 

cycloalkenyl, or heterocycle; 
R'7 represents, for each occurrence, hydrogen, or a substituted or unsubstituted alkyl, alkenyl, 

aryl, aralkyl, cycloalkyl, cycloalkenyl, or heterocycle; 
R^l and R62> independently, represent small hydrophobic groups; ' 



1*6 C , R$ C , R6 S - 

O 
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Yj and Y2 can independently or together be OH, or a group capable of being hydrolyzed to a 
hydroxyl group, including cyclic derivatives where Yj and Y2 are connected via a ring 
having from 5 to 8 atoms in the ring structure ; 

R5O represents O or S; 

R5I represents N3, SH, NH2, NO2 or OR'7; 

R52 represents hydrogen, a lower alkyl, an amine, OR*7, or a pharmaceutical^ acceptable salt, 

or R51 and R52 taken together with the phosphorous atom to which they are attached 

complete a heterocyclic ring having from 5 to 8 atoms in the ring structure 
X\ represents a halogen; 

X2 and X3 each represent a hydrogen or a halogen; 

m is zero or an integer in the range of 1 to 8; and n is an integer in the range of 1 to 8. 

29. (Amended) A method for modifiying, in an animal, metabolism of peptide hormone, 
comprising administering to the animal a composition including one or more inhibitors of 
dipeptidylpeptidase IV (DPIV) in an amount sufficient to increase the plasma half-life of a 
peptide hormone, which peptide hormone is selected from glucagon-like peptide 2 (GLP-2), 
growth hormone-releasing factor (GHRF), vasoactive intestinal peptide (VIP), peptide histidine 
isoleucine (PHI), pituitary adenylate cyclase activating peptide (PACAP), gastric inhibitory 
peptide (GIP), helodermin, Peptide YY and neuropeptide Y. 

30. (Amended) A method for modifying glucose metabolism of an animal, comprising 
administering to the animal a composition including boronyl peptidomimetic of a peptide 
selected from Pro-Pro, Ala-Pro, and (D)-Ala-(L)-Ala. 

3 1 . (Amended) The method of claim 3 1 , wherein the boronyl peptidomimetic is represented 
in the general formula: 
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wherein 



each A independently represents a 4-8 membered heterocycle including the N and a Ca carbon; 
R.2 is absent or represents one or more substitutions to the ring A, each of which can 

independently be a halogen, a lower alkyl, a lower alkenyl, a lower alkynyl, a carbonyl, a 
thiocarbonyl, an amino, an acylamino, an amido, a cyano, a nitro, an azido, a sulfate, a 
sulfonate, a sulfonamido, -(CH2) m -R7, -(CH2) m -OH, -(CH2) m -0-lower alkyl, - 
(CH 2 )m-0-lower alkenyl, -(CH 2 )n-0-(CH2) m -R 7 , -(CH 2 ) m -SH, -(CH 2 ) m -S-lower 
alkyl, -(CH 2 ) m -S-lower alkenyl, or -(CH 2 ) n -S-(CH2)m-R7; 
R3 represents hydrogen or a halogen, a lower alkyl, a lower alkenyl, a lower alkynyl, a carbonyl, 

a thiocarbonyl, an amino, an acylamino, an amido, a cyano, a nitro, an azido, a sulfate, a 
sulfonate, a sulfonamido, -(CH2) m -R7, -(CH2) m -OH, -(CH2) m -0-lower alkyl, - 

(CH 2 ) m -0-lower alkenyl, -(CH 2 )n-0-(CH 2 ) m -R7, -(CH 2 ) m -SH, -(CH 2 ) m -S-lower 

alkyl, -(CH2) m -S-lower alkenyl, or -(CH2) n -S-(CH2) m -R7; 
R5 represents H, an alkyl, an alkenyl, an alkynyl, -C(Xi)(X2)X3, -(CH2)m-R7, -(CH2)n-OH, - 

(CH 2 )n-0-alkyl, -(CH 2 )n-0-alkenyl, -(CH 2 )n-0-alkynyl, -(CH 2 )n-0-(CH 2 )m-R7, - 

(CH 2 )n-SH, -(CH 2 )n-S-alkyl, -(CH 2 )n-S-alkenyl, -(CH 2 )n-S-alkynyl, -(CH 2 )n-S- 

(CH 2 )m-R 7 , -C(0)C(0)NH 2 , or -C(0)C(0)OR' 7 ; 
R5 represents hydrogen, a halogen, an alkyl, an alkenyl, an alkynyl, an aryl, -(CH2) m -R7, - 

(CH 2 ) m -OH, -(CH 2 ) m -0-alkyl, -(CH 2 ) m -0-alkenyl, -(CH2) m -0-alkynyl, -(CH 2 ) m -0- 
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(CH 2 ) m -R 7 , -(CH 2 ) m -SH, -(CH 2 ) m -S-alkyl, -(CH 2 ) m -S-alkenyl, -(CH 2 ) m -S-alkynyl, 

or-(CH 2 ) m -S-(CH 2 ) m -R 7 ; 

R7 represents, for each occurrence, a substituted or unsubstituted aryl, aralkyl, cycloalkyl, 

cycloalkenyl, or heterocycle; 
R30 represents a C-terminally linked amino acid residue or amino acid analog, or a C- terminally 

linked peptide or peptide analog, or an amino-protecting group, or 

O S Q 

II II II 

R«— C— , R 6 — C— ,R6— S— ; 

O 

R3 2 and R51, independently, represent small hydrophobic groups; 

Y\ and Y 2 can independently or together be OH, or a group capable of being hydrolyzed to a 

hydroxyl group, including cyclic derivatives where Y\ and Y 2 are connected via a ring 

having from 5 to 8 atoms in the ring structure ; 
m is zero or an integer in the range of 1 to 8; and n is an integer in the range of 1 to 8. 

32. (Amended) The method of claim 3 1 , wherein administering the boronyl peptidomimetic 
reduces one or more of insulin resistance, glucose intolerance, hyperglycemia, hyperinsulinemia, 
obesity, hyperlipidemia, hyperlipoproteinemia. 

33. (Amended) The method of claim 31, wherein the boronyl peptidomimetic has an EC50 for 
modification of glucose metabolism which is at least one order of magnitude less than its EC50 
for immunosuppression. 

34. (Amended) The method of claim 3 1 , wherein the boronyl peptidomimetic has an EC50 for 
inhibition of glucose tolerance in the nanomolar or less range. 

35. (Amended) The method of claim 31, wherein the boronyl peptidomimetic has an EC50 for 
immunosuppression in the jxM or greater range. 
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36. (Amended) The method of claim 31, wherein the boronyl peptidomimetic is administered 
orally. 

37. (Amended) A method for modifying glucose metabolism of an animal, comprising 
administering to the animal a composition comprising a peptidomimetic boronyl inhibitor 
wherein the peptide to be mimicked is Pro-Pro, Ala-Pro, and (D)-Ala-(L)-Ala. 



The claims presented above incorporate changes as indicated by the marked-up versions below. 



1. (Amended) A method for modifying, in an animal, metabolism of glucagon-like peptide 1 
(GLP-1), comprising administering to the animal a composition including one or more inhibitors 
of a dipeptidylpeptidase which inactivates GLP-1, which inhibitor(s) ar e administ e r e d in an 
amount suffici e nt to inhibit th e dip e ptidvlp e ptidas e prot e olysis of GLP 1 wherein the inhibitor is 
represented by Formula I: 




wherein 

A represents a 4-8 membered heterocycle including the N and a Ca carbon; 

Z represents C or N; 

W represents -CH=NR g , a functional group which reacts with an active site residue of the 
targeted protease, or 

O ° Y fco O 

O Y 2 R 51 5 . 
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R\ represents a C-terminallv linked amino acid residue or amino acid analog, or a C- terminally 
linked peptide or peptide analog, or an amino-protecting group, or 
OS o 

R 6 A /-R 6 A /-° r RejY ; 

R? is absent or represents one or more substitutions to the ring A, each of which can 

independently be a halogen, a lower alkvl, a lower alkenyl, a lower alkynyl, a carbonyl, a 
thiocarbonyl, an amino, an acylamino, an amido, a cyano, a nitro, an azido, a sulfate, a 
sulfonate, a sulfonamido, -(CH 2) m -R7 , -(CH2) m -OH, -(CH oV rO-lower alkyl, - 
(CH 2 WQ-lower alkenyl, -f CH o VO-f CH 2 WR^ -(CH 2 WSH, -fCH o WS-lower 
alkyl -(CH 2 yS-lower alkenyl, or -(CH 2 y S-(CH 2 ) m -R7. 

if Z is N, R 3 represents hydrogen, if Z is C, R 3 represents hydrogen or a halogen, a lower alkyl, 
a lower alkenyl, a lower alkynyl, a carbonyl, a thiocarbonyl, an amino, an acylamino, an 
amido, a cyano, a nitro, an azido, a sulfate, a sulfonate, a sulfonamido, -(CI-b ) m -R7, - 
rCH 2 ) m -OH, -(CH 2 ) m -Q-lower alkyl, -(CH 2 ) m -Q-lower alkenyl, -(CH 2 y 0-(CH 2 W 
R7 , -(CH 2 ySH, -(CH 2 ) m -S-lower alkyl, -(CH^S-lower alkenyl, or -(CH 2 y S- 

R5 represents a hydrogen, an alkvl, an alkenyl, an alkynyl. -C(X \ )CX.2)X 2 * -(CH 2V-R7, - 
fCH o^ n-OH. -(CH o VO-alkvl. -(CH o^ n-O-alkenyl. -(CFbyO-alkvnvl. -(CHo ) n-0- 
(CH0VR7 . -fCH o VSH. -(CFhyS-alkvl. -(CH 2 y S-alkenvl. -(CHoVS-alkvnvl. - 
fCH2 VS-fCH 2VR7 . -C(C»C(0)NH 2 . or-C(Q)CfO)OR , 7; 

Rfi represents hydrogen, a halogen, an alkvl. an alkenyl. an alkvnvl. an aryl. -(CH2 ) m -Rj, - 

rCH 2 U -OH. -(CH o y O-alkvl. -(CHoy O-alkenvl. -(CHoy O-alkvnvl. -fCH 2 y O- 
rCH 2 WR7. -(CH 2 VSH. -fCHoy S-alkvl. -(CHoy S-alkenvl. -(CHoy S-alkvnvl. 
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or-(CH2) m -S-(CH2) m ^7> 

'** 8 ft 

— (CH 2 )m-N N — (CH 2 ) n -C-N N — (CH 2 ) n -NH 2 -C-NH 2 — (CH 2 )n-C-0-R 7 

R 9 ' R 9 ' 

O O O O 

— (CH 2 )n-iJ-alkyl , — (CH 2 ) n -i*-alkenyl , — (CH 2 )n-<!:-alkynyl , or — (CH^"-^-^^,^ . 

R7 represents, for each occurrence, a substituted or unsubstituted arvh aralkyl, cycloalkyl, 

cvcloalkenvK or heterocvcle; 
R ? 7 represents, for each occurrence, hydrogen, or a substituted or unsubstituted alkyl, alkenyl, 

aryl, aralkyl, cycloalkyl, cycloalkenyl or heterocyclyl; 
Rg and R p each independently represent hydrogen, alkyl, alkenyl, -(CH 2) m -R7 , -C(=Q)-alkyl, - 

C(-Q)-alkenvl, -C(=OValkynvl, or -C^OVfCH oVR^ 

or R g and R p taken together with the N atom to which they are attached complete a heterocyclic 

ring having from 4 to 8 atoms in the ring structure; 
R5Q represents O or S: 

R^l represents N 3 , SH, NHo, NOo or OR'j ; 

R52 represents hydrogen, a lower alkyl, an amine, OR' y , or a pharmaceutical^ acceptable salt, 

or R 5 1 and R 52 taken together with the phosphorous atom to which they are attached 

complete a heterocyclic ring having from 5 to 8 atoms in the ring structure; 
X\ represents a halogen; 

X o and X 3 each represent a hydrogen or a halogen; 

m is zero or an integer in the range of 1 to 8; and n is an integer in the range of 1 to 8. 

2. (Amended) A method for modifying glucose metabolism of an animal, comprising 
administering to the animal a composition including one or more protease inhibitors which 
inhibit DPIV-mediated proteolysis with a Ki of InM or l e ss. , wherein the inhibitor is represented 
by Formula I. 
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3. (Amended) A method for modifying glucose metabolism of an animal, comprising 
administering to the animal a composition including one or more protease inhibitors which 
inhibit the proteolysis of glucagon-like peptide 1 (GLP-1) and accordingly increase the plasma 
half-life of GLP-1 , wherein the inhibitor is represented by Formula I. 

4. (Amended) A method for treating Type II diabetes, comprising administering to an 
animal a composition including one or more inhibitors of dipeptidylpeptidase IV (DPIV) 
represented by Formula I . 

5. (Amended) The method of claim 1, wherein the dipeptidylpeptidase is DPIV. 

6. (Amended) The method of claim 3, wherein the p rotease inhibitor is an inhibitor of 
DPIV. 

7. (Amended) The method of claim 2 or 3, wherein administering the inhibitor reduces one 
or more of insulin resistance, glucose intolerance, hyperglycemia, hyperinsulinemia, obesity, 
hyperlipidemia, or hyperlipoproteinemia. 

8. (Amended) The method of claim 1, 2, 3 or 4, wherein the inhibitor has an EC50 for 
modification of glucose metabolism which is at least one order of magnitude less than its EC50 
for immunosuppression. 

9. (Amended) The method of claim 1, 2, 3 or 4, wherein the inhibitor has an EC50 for 
inhibition of glucose intolerance in the nanomolar or less range 

10. (Amended) The method of claim 1, 2, 3 or 4, wherein the inhibitor has an EC50 for 
immunosuppression in the jiM or greater range. 

1 1 . (Amended) The method of claim 4, 5 or 6, wherein the inhibitor has a Ki for DPIV 
inhibition of 1.0 m-nM or less. 
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12. (Amended) The method of claim 1, 2, 3 or 4, wherein the inhibitor is peptidomimetic of a 
peptide selected from the group consisting Pro-Pro, Ala-Pro, and (D)-Ala-(L)-Ala. 

13. (Amended) The method of claim 1, 2, 3 or 4, wherein the inhibitor has a molecular 
weights less than 7500 amu. 

14. (Amended) The method of claim 1, 2, 3 or 4, wherein the inhibitor is orally 
aetive administered orally . 

16. (Amended) The method of claim 4 41, 2, 3, or 4, wherein 
W represents-GNj -CH=NR5, 




R5 represents H, an alkyl, an alkenyl, an alkynyl, -C(Xi)(X2)X3, -(CH2)m-R7, -(CH2)n-OH, - 
(CH 2 )n-0-alkyl, -(CH 2 )n-0-alkenyl, -(CH 2 )n-0-alkynyl, -(CH 2 )n-0-(CH 2 )m-R 7 , - 
(CH 2 )n-SH, -(CH 2 )n-S-alkyl, -(CH 2 )n-S-alkenyl, -(CH 2 )n-S-alkynyl, -(CH 2 )n-S- 
(CH 2 )m-R 7 , -C(0)C(0)NH 2 , ol-C(0)C(0)OR' 7 ; 

R7 represents, for each occurrence, a substituted or unsubstituted arvU aralkvL cycloalkvl 
cycloalkenyl or heterocyclyl; 

R'7 represents, for each occurrence, hydrogen, or a substituted or unsubstituted alkyl, alkenyl, 

aryl, aralkyl, cycloalkyl, cycloalkenyl, or heterocycle; and 
Y\ and Y 2 can independently or together be OH, or a group capable of being hydrolyzed to a 

hydroxyl group, including cyclic derivatives where Y\ and Y 2 are connected via a ring 

having from 5 to 8 atoms in the ring structure (such as pinacol or th e lik e ),; 
R50 represents O or S; 
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R5i represents N3, SH3, NH2, NO2 or OR'7; 

R52 represents hydrogen, a lower alkyl, an amine, OR 5 7, or a pharmaceutical^ acceptable salt, 

or R5 1 and R52 taken together with the phosphorous atom to which they are attached 

complete a heterocyclic ring having from 5 to 8 atoms in the ring structure; 
X\ represents a halogen; 

X2 and X3 each represent a hydrogen or a halogen; 

m is zero or an integer in the range of 1 to 8; and 
n is an integer in the range of 1 to 8. 



4&17. (Amended) The method of claim 16, wherein the ring A is represented by the formula: 




wherein n is an integer of 1 or 2. 

Y 0 
-bC y ' or JL R5 

±918. The method of claim 16, wherein W represents 2 



3019. The method of claim 16, wherein R^ represents 




R36 is a small hydrophobic group and R38 is hydrogen, or, R36 and R38 together form a 4-7 
membered heterocycle including the N and the Ca carbon, as defined for A above; and 

R40 represents a C-terminally linked amino acid residue or amino acid analog, or a C- 
terminally linked peptide or peptide analog, or an amino-protecting group. 
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34-20. (Amended) The method of claim 16, wherein R2 is absent, or represents a small 
hydrophobic group. 



3321. (Amended) The method of claim 16, wherein R3 is a hydrogen, or a small hydrophobic 
group. 

3322. (Amended) The method of claim 16, wherein R5 is a hydrogen, or a halog e ntat e d 
halogenated lower alkyl. 

3423. (Amended) The method of claim 16, wherein is a fluorine, and X2 and X3, if halogens, 
are fluorine. 

3524. (Amended) The method of claim 16-,_wherein the inhibitor is represented by the general 
formula: 




wherein 

R\ represents a C-terminally linked amino acid residue or amino acid analog, or a C-terminally 
linked peptide or peptide analog, or an amino protecting group, or 

o s o 

o s P 

R6 — C , R6 — C 7*5 



represents hydrogen, a halogen, an alkyl, an alkenyl, an alkynyl, an aryl, -(CH 2 ) m -R7, - 
(CH 2 ) m -OH, -(CH 2 ) m -0-alkyl, -(CH 2 ) m -0-alkenyl, -(CH 2 ) m -0-alkynyl, -(CH 2 ) m -0- 
(CH 2 ) m -R 7 , -(CH 2 ) m -SH, -(CH 2 ) m -S-alkyl, -(CH 2 ) m -S-alkenyl, -(CH 2 ) m -S-alkynyl, - 
(CH 2 ) m -S-(CH 2 ) m -R 7 , 
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/*» g NH2 0 

— (CH 2 ) m -N s — (CH 2 ) n -C-N N ^CHjfo-NHr-C-NIfc — (CH 2 ) n -C-0-R 7 

R9 ' R9 ' 

0 0 O O 

— (CH 2 ) n -^-a1kyl , — (CH 2 ) n -<!:-alkenyl , — (CH 2 ) n -C-alkynyl , or — (CH^n-C-CCHOrf^-R? . 

R7 represents an aryl, a cycloalkyl, a cycloalkenyl, or a heterocycle; 

Rg and R9 each independently represent hydrogen, alkyl, alkenyl, -(CH2) m -R7, -C(=0)-alkyl, - 

C(=0)-alkenyl, -C(=0)-alkynyl, -C(=0)-(CH 2 ) m -R7, 

or Rg and R9 taken together with the N atom to which they are attached complete a heterocyclic 

ring having from 4 to 8 atoms in the ring structure; 
Rj 1 and R\2 each independently represent hydrogen, a alkyl, or a pharmaceutical^ acceptable 

salt, or Rj 1 and R\2 taken together with the O-B-0 atoms to which they are attached 

complete a heterocyclic ring having from 5 to 8 atoms in the ring structure; 
m is zero or an integer in the range of 1 to 8; and n is an integer in the range of 1 to 8. 

2625. (Amended) The method of claim 16-,_wherein the inhibitor is represented by the general 
formula 




wherein 

R\ represents a C-terminally linked amino acid residue or amino acid analog, or a C-terminally 
linked peptide or peptide analog, or an amino protecting group, or 

o s o 

II II II o s 9 

-^6— e — , R6 — c — r*s— s — 11 " 11 



R5 represents hydrogen, a halogen, an alkyl, an alkenyl, an alkynyl, an aryl, -(CH2) m -R.7, - 

(CH 2 ) m -OH, -(CH 2 ) m -0-alkyl, -(CH 2 ) m -0-alkenyl, -(CH 2 ) m -0-alkynyl, -(CH 2 ) m -0- 
(CH 2 ) m -R 7 , -(CH 2 ) m -SH, -(CH 2 ) m -S-alkyl, -(CH 2 ) m -S-alkenyl, -(CH 2 ) m -S-alkynyl, 
(CH 2 ) m -S-(CH 2 ) m -R 7 , 
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✓** ft ^2 O 

— (CH 2 ) m -N N — (CH 2 ) n -C-N N — (CH 2 ) n -NH 2 -£-NH 2 — (CH 2 ) n -C-0-R 7 

R 9 ' R9 ' 

0 0 0 0 

— (CH 2 ) n -&-alkyl , — (CH 2 ) n -4!:-alkenyl , — (CH 2 ) n -C-alkynyl , or — (CH^n^-CCH^rfpRv 



R7 represents an aryl, a cycloalkyl, a cycloalkenyl, or a heterocycle; 

Rg and R9 each independently represent hydrogen, alkyl, alkenyl, -(CH2) m -R7, -C(=0)-alkyl, - 

C(=0)-alkenyl, -C(=0)-alkynyl, -C(=0)-(CH 2 ) m -R7, 

or Rg and R9 taken together with the N atom to which they are attached complete a heterocyclic 

ring having from 4 to 8 atoms in the ring structure; aed 
m is zero or an integer in the range of 1 to 8; and n is an integer in the range of 1 to 8. 

3726. (Amended) The method of claim 16-,_wherein the inhibitor is represented by the general 
formula: 




wherein 

R\ represents a C-terminally linked amino acid residue or amino acid analog, or a C-terminally 
linked peptide or peptide analog, or an amino protecting group, or 

o s o 

11 o s o 

■^6— e , R6 — C ,R6 s 



"FRe A /'R 6 A /'° r ^fy ; 



R6 represents hydrogen, a halogen, an alkyl, an alkenyl, an alkynyl, an aryl, -(CH 2 ) m -R.7, - 

(CH 2 ) m -OH, -(CH 2 ) m -0-alkyl, -(CH2) m -0-alkenyl, -(CH 2 ) m -0-alkynyl, -(CH 2 ) m -0- 
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(CH 2 ) m -R 7 > -(CH 2 ) m -SH, -(CH 2 ) m -S-alkyl, -(CH 2 ) m -S-alkenyl, -(CH 2 ) m -S-alkynyl, - 
(CH 2 ) m -S-(CH 2 ) m -R 7 , 



/Rs 9 NH 2 o 

— (CH 2 ) m -N N ^ — (CH 2 ) n -C-N s ^ — (CH 2 ) n -NH 2 4?Hffl 2 ? — (CH 2 ) n -C-OR7 



R 9 ' R9 



— (CH 2 )n-4!:-alkyl , — (CH 2 ) n -^-alkenyl , — (CH 2 ) n ^-alkynyl , or — (CH 2 )n^-(CH 2 )^R 7 



R7 represents an aryl, a cycloalkyl, a cycloalkenyl, or a heterocycle; 



Rg and R9 each independently represent hydrogen, alkyl, alkenyl, -(CH 2 ) m -R7, -C(=0)- 
alkyl, -C(=0)-alkenyl, -C(=0)-alkynyl, -C(=0)-(CH 2 ) m -R 7 , 

or Rg and R9 taken together with the N atom to which they are attached complete a 
heterocyclic ring having from 4 to 8 atoms in the ring structure; 

Xj, X 2 and X3 each represent a hydrogen or a halogen; and 

m is zero or an integer in the range of 1 to 8; and n is an integer in the range of 1 to 8. 

2&27. (Amended) The method of claim 16-,_wherein the inhibitor is represented by the general 
formula: 




wherein 

A represent a 4-8 membered heterocycle including an N and a Ca carbon; 
W represents, -CENNR 5. 
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O O y &0 O 

O Y2 R S i ^ 

R o is absent or represents one or more substitutions to the ring A, each of which can 

independently be a halogen, a lower alkvl, a lower alkenyl, a lower alkynyl, a carbonyl, a 
thiocarbonyl, an amino, an acvlamino, an amido, a cvano, a nitro, an azido, a sulfate, a 
sulfonate, a sulfonamido, -(CH py-R? , -(CH^y-OH, -(CH 2) m -0-lower alkvl, - 
(CH2) m-Q-lower alkenyl, -(CH 2)n -0-(CH 2} m zR7 . -(CH 2l m -SH n -(CH 2) m -S-lower 
alkyl, -(CH o WS-lower alkenyl, or -(CH ^ y S-fCH oWR;?; 
R3 represents a hydrogen or a halogen, a lower alkvl, a lower alkenyl, a lower alkynyl, a 
carbonyl, a thiocarbonyl, an amino, an acylamino, an amido, a cyano, a nitro, an azido, a 
sulfate, a sulfonate, a sulfonamido, -(CHi^m^l* -(CH 2 > ) m -OH, -(CIrfo y -O-lower alkyl, 
i(CH2)m -Q-lower alkenyl, -(CH 2ln -0-(CH 2l m iR7 . -(CH ^ -SH, -(CH 2l m -S-lower 
alkvl, -(CH o WS-lower alkenyl, or -(CH o y S-fCH ^WR?: 

R5 represents a hydrogen, an alkyl, an alkenyl, an alkynyl, -C(X j ^fX o^ ? , -(CHpy-R^ - 
(CH ^ yOH, -(CH ^ yO-alkyl, -(CH ^ yO-alkenvl -fCH o VO-alkvnvL -fCH oVO- 
(CHoVR ^ -(CHoVSH, -fCH o yS-alkyl, -(CH o yS-alkenvL -(CH o yS-alkvnvL - 
(CHo y S-fCH oy-Ry . -CfO^CfOWH^ or -Cf OXXCftORy 

R7 represents, for each occurrence, a substituted or unsubstituted aryl, aralkyl, cycloalkyl, 
cycloalkenyl or heterocvclyl; 

R'7 represents, for each occurrence, hydrogen, or a substituted or unsubstituted alkyl, alkenyl, 
aryl, aralkyl, cycloalkyl, cycloalkenyl or heterocvclyl; 

R32 is a small hydrophobic group; -aftd 
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R.3Q_represents a C-terminally linked amino acid residue or amino acid analog, or a C-terminally 
linked peptide or peptide analog, or an amino-protecting groupr or 
OS o 

5 

R zo represents O or S; 

R :1 represents SH, NH ? , NO2 or OR' 7; 

Rr 2 represents hydrogen, a lower alkvl, an amine, OR" 7 , or a pharmaceuticals acceptable salt, or 
S 5 1 and R . 2 taken together with the phosphorous atom to which they are attached 
complete a heterocyclic ring having from 5 to 8 atoms in the ring structure; 

X] represents a halogen; 

X o and X 3 each represent a hydrogen or a halogen; 

m is zero or an integer in the range of 1 to 8; and 
n is an integer in the range of 1 to 8. 

3928. (Amended) A method for modifying, in an animal, metabolism of glucagon-like peptide 1 
(GLP-U, comprising administering to the animal a composition including one or more inhibitors 
of a dipeptidylpeptidase which inactivates GLP-l, The m e thod of claim 16 , wherein the inhibitor 
is represented by th e g e n e ral formul a Formula II : 




wherein 

W represents a functional group which reacts with an active site residue of the targeted 
protease, as for e xampl e , selected from -CN, -CH=NR5, 
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Off Y fco O 

O Y2 R51 

0 0 y ffso O 

II II / X i 'I 



— f-*r; r ~ x x , ~ B ^ — , ui ^ R5 

I ' i 2 ' 

O R 51 

R] represents a C-terminally linked amino acid residue or amino acid analog, or a C- terminally 
linked peptide or peptide analog, or an amino-protecting group, or 

O S Q 

II II II 

Re — C — , Rs — C — , Re S • 

O 

R3 represents hydrogen or a halogen, a lower alkyl, a lower alkenyl, a lower alkynyl, a carbonyl 

(such as a carboxyl, an e ster, a format e , or a k e ton e ) , a thiocarbonyl (such as a thio e st e r, a 
thioac e tat e , or a thioformat e ) , an amino, an acylamino, an amido, a cyano, a nitro, an 
azido, a sulfate, a sulfonate, a sulfonamido, -(CH2) m -R7> -(CH2)m"0H, -(CH2)m _ 0" 
lower alkyl, -(CH 2 ) m -0-lower alkenyl, -(CH 2 ) n -0-(CH 2 )m-R7, -(CH 2 ) m -SH, -(CH 2 ) m - 
S-lower alkyl, -(CH 2 ) m -S-lower alkenyl, OL-(CH 2 ) n -S-(CH 2 ) m -R 7 ; 

R5 represents H, an alkyl, an alkenyl, an alkynyl, -C(X])(X 2 )X3, -(CH 2 )m-R7, -(CH 2 )n-OH, - 
(CH 2 )n-0-alkyl, -(CH 2 )n-0-alkenyl, -(CH 2 )n-0-alkynyl, -(CH 2 )n-0-(CH 2 )m-R 7 , - 
(CH 2 )n-SH, -(CH 2 )n-S-alkyl, -(CH 2 )n-S-alkenyl, -(CH 2 )n-S-alkynyl, -(CH 2 )n-S- 
(CH 2 )m-R 7 , -C(0)C(0)NH 2 , ol-C(0)C(0)OR' 7 ; 

R5 represents hydrogen, a halogen, an alkyl, an alkenyl, an alkynyl, an aryl, -(CH 2 ) m -R 7 , - 

(CH 2 ) m -OH, -(CH 2 ) m -0-alkyl, -(CH 2 ) m -0-alkenyl, -(CH 2 ) m -0-alkynyl, -(CH 2 ) m -0- 
(CH 2 ) m -R 7 , -(CH 2 ) m -SH, -(CH 2 ) m -S-alkyl, -(CH 2 ) m -S-alkenyl, -(CH 2 ) m -S-alkynyl, 
OL-(CH 2 ) m -S-(CH 2 ) m -R 7 - 

R 7 represents, for each occurrence, a substituted or unsubstituted aryl, aralkyl, cycloalkyl, 

cycloalkenyl, or heterocycle; 
R' 7 represents, for each occurrence, hydrogen, or a substituted or unsubstituted alkyl, alkenyl, 

aryl, aralkyl, cycloalkyl, cycloalkenyl, or heterocycle; 
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Rgj and independently, represent small hydrophobic groups; 

Y\ and Y2 can independently or together be OH, or a group capable of being hydrolyzed to a 

hydroxyl group, including cyclic derivatives where Y\ and Y2 are connected via a ring 

having from 5 to 8 atoms in the ring structure (such as pinacol or th e lik e ),; 
R50 represents O or S; 

R5I represents N3, SH3, NH2, NO2 or OR'7; 

R52 represents hydrogen, a lower alkyl, an amine, OR'7, or a pharmaceutical^ acceptable salt, 

or R51 and R52 taken together with the phosphorous atom to which they are attached 

complete a heterocyclic ring having from 5 to 8 atoms in the ring structure 
X\ represents a halogen; 

X2 and X3 each represent a hydrogen or a halogen; 

m is zero or an integer in the range of 1 to 8; and n is an integer in the range of 1 to 8. 

5029. (Amended) A method for modifiying, in an animal, metabolism of peptide hormone, 
comprising administering to the animal a composition including one or more boronyl 
peptidomimetic inhibitors of dipeptidylpeptidase IV (DPIV) in an amount sufficient to increase 
the plasma half-life of a peptide hormone, which peptide hormone is selected from th e group 
consisting of glucagon-like peptide 2 (GLP-2), growth hormone-releasing factor (GHRF), 
vasoactive intestinal peptide (VIP), peptide histidine isoleucine (PHI), pituitary adenylate cyclase 
activating peptide (PACAP), gastric inhibitory peptide (GIP), helodermin, Peptide YY and 
neuropeptide Y. 

3430. (Amended) A method for modifying glucose metabolism of an animal, comprising 
administering to the animal a composition including boronyl peptidomimetic of a peptide 
selected from th e group consisting Pro-Pro, Ala-Pro, and (D)-Ala-(L)-Ala. 

3531. (Amended) The method of claim 31, wh e ri e n wherein the boronyl peptidomimetic is 
represented in the general formula: 

I 
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each A independently represents a 4-8 membered heterocycle including the N and the-aCa 
carbon; 

R2 is absent or represents one or more substitutions to the ring A, each of which can 

independently be a halogen, a lower alkyl, a lower alkenyl, a lower alkynyl, a carbonyl 
(such as a carboxyl, an e st e r, a format e , or a k e ton e ) , a thiocarbonyl (such as a thio e st e r, a 
thioac e tat e , or a thioformat e ) , an amino, an acylamino, an amido, a cyano, a nitro, an 
azido, a sulfate, a sulfonate, a sulfonamido, -(CH2) m -R7, -(CH2) m -OH, -(CH2) m -0- 

lower alkyl, -(CH 2 ) m -0-lower alkenyl, -(CH 2 )n-0-(CH 2 ) m -R7, -(CH 2 ) m -SH, -(CH 2 ) m - 

S-lower alkyl, -(CH2) m -S-lower alkenyl, 0L-(CH2) n -S-(CH2) m -R7 ; 

R3 represents hydrogen or a halogen, a lower alkyl, a lower alkenyl, a lower alkynyl, a carbonyl 

(such as a carboxyl, an e st e r, a format e , or a k e ton e ) , a thiocarbonyl (such as a thio e st e r, a 
thioac e tat e , or a thioformat e ) , an amino, an acylamino, an amido, a cyano, a nitro, an 
azido, a sulfate, a sulfonate, a sulfonamido, -(CH2) m -R7> -(CH2) m -OH, -(CH2) m -0- 

lower alkyl, -(CH 2 ) m -0-lower alkenyl, -(CH 2 )n-0-(CH 2 ) m -R7, -(CH 2 ) m -SH, -(CH 2 ) m - 

S-lower alkyl, -(CH2) m -S-lower alkenyl, QL-(CH2) n -S-(CH2) m -R7; 

R5 represents H, an alkyl, an alkenyl, an alkynyl, -C(Xi)(X2)X3, -(CH2)m-R7, -(CH2)n-OH, - 

(CH 2 )n-0-alkyl, -(CH 2 )n-0-alkenyl, -(CH 2 )n-0-alkynyl, -(CH2)n-0-(CH 2 )m-R 7 , - 

(CH 2 )n-SH, -(CH 2 )n-S-alkyl, -(CH 2 )n-S-alkenyl, -(CH 2 )n-S-alkynyl, -(CH 2 )n-S- 

(CH 2 )m-R 7 , -C(0)C(0)NH 2 , or -C(0)C(0)OR , 7 ; 
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Rg represents hydrogen, a halogen, an alkyl, an alkenyl, an alkynyl, an aryl, -(CH 2 ) m -R7, - 

(CH 2 ) m -OH, -(CH 2 ) m -0-alkyl, -(CH 2 ) m -0-alkenyl, -(CH 2 ) m -0-alkynyl, -(CH 2 ) m -0- 
(CH 2 ) m -R 7 , -(CH 2 ) m -SH, -(CH 2 ) m -S-alkyl, -(CH 2 ) m -S-alkenyl, -(CH 2 ) m -S-alkynyl, 
OL-(CH 2 ) m -S-(CH 2 ) m -R 7 - 

R7 represents, for each occurrence, a substituted or unsubstituted aryl, aralkyl, cycloalkyl, 

cycloalkenyl, or heterocycle; 
R30 represents a C-terminally linked amino acid residue or amino acid analog, or a C- terminally 

linked peptide or peptide analog, or an amino-protecting group, or 

o s o 

II II II 

R6— C— , R 6 — C— ,R6— S— ; 

O 

R3 2 and R$\, independently, represent small hydrophobic groups , pr e f e rably low e r alkyls, and 

mor e pr e f e rably m e thyl ; 
Y\ and Y 2 can independently or together be OH, or a group capable of being hydrolyzed to a 

hydroxyl group, including cyclic derivatives where Y\ and Y 2 are connected via a ring 

having from 5 to 8 atoms in the ring structure (such as pinacol or th e lik e ), ; 
m is zero or an integer in the range of 1 to 8; and n is an integer in the range of 1 to 8. 

3332. (Amended) The method of claim 3531, wherein administering the boronyl 
peptidomimetic reduces one or more of insulin resistance, glucose intolerance, hyperglycemia, 
hyperinsulinemia, obesity, hyperlipidemia, hyperlipoproteinemia. 

3433. (Amended) The method of claim 3331, wherein the boronyl peptidomimetic has an EC50 
for modification of glucose metabolism which is at least one order of magnitude less than its 
EC50 for immunosuppression. 

3534. (Amended) The method of claim 3331, wherein the boronyl peptidomimetic has an EC50 
for inhibition of glucose tolerance in the nanomolar or less range,. 
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